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(54) BUMP FORMATION SYSTEM AND VACUUM SUCTION HEAD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a bump formation system which makes 
possible a rapid, easy and reliable formation of many bumps having a sufficient 
volume, a little variation in height and a few restrictions on the material 
selection, on a semiconductor device or the like. 

SOLUTION: Using a ball squeegee 230 having a plurality of preliminarily laid 
wires (scraping members) 230c, a stencil 221 is filled with solder balls 140 in a 
row. The solder balls 140 and the stencil 221 are chucked by a chucking head 
and then are positioned with respect to a pad surface of the semiconductor 
device. Only the solder balls 140 are allowed to fall down on the pad surface. 
The solder balls 140 are fixed on the pad by an adhesive applied in advance and 
then are reflowed to be formed into bumps. 
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1 Oi:«tc 1 5-4 5Sggi»gf4Lrc^t>-;Uvx^2 2 
o<![)Xxy>';i/2 2 i±^i«f4fcr&oT^v^:^rA^e)fgi/^ 

:^)^m*4{cj'aoT!ti*'50j!^;L**'?eXx>i/;l/2 2 l tora 
ngl52 2 1 a{e:|i':!s:?tW$nTf7t. 04 (c) *5j;D' 
0 5 IZTT^tm < . L/c{±^r£4?-;^ l 4 O a 



(7) If FjS 2 0 0 1 - 2 4 4 2 8 8 

L;t)^t^^^«Df±/u/£>tx-;b I 4 0 aOMcfij;0TO 

g<ogi?^^#-rd:^tc;>];t)M'^ffl-r§rcJ6. ^^^^±^/'£ 

10 4 0 a .i-C-;bX+-v' 2 3 0 (D^m:fj\^ tic^t ^ 

Mcm-Drcmmb^ux&^mm^(0'7^'v2 3 0 

cXmtmt^'^icLrz(DX\ Xr>->;l/2 2 lOSffii 
;F,>5,cr)y^-V2 3 0 c<DMt (^i^/£*■— ;b<D¥tlJ-;( 
T) L*^*.^-;!/^*— >*2 3 0 

cD^^^l:^[pI^c^ff^L^■r<^^^=S:^i^/c4<-;n 4 o a 
iix\ mmnmit. mmt^iih.rct^-?vi 4 0<DEg 

tcj;»). ^i^f£#-;l/l 4 0(D^*^D^5*"«^fl:-r§fc 

46. {iA.f£#-;H 4 0£DH?lt^)SCT^^^S^^ft: 

2 0 gigs, 0. 4mmlu^tT'^±2 5gSJg. 0. 3 m 
mm'^XltSOmmm. O. 2mml[ttT'«4 0gglt 

[0 0 2 6] mi 9(Cti. 7'r-V2 3 0 ctcj:§. 

^(±^r£4^-;^ 1 4 o a <D^.i:(D^m^7r.to mmm 

X7^-i/*3 1 0±Ji:^g^tl/c>t'-;l'VX^2 2 0<DX 

i-yi/)i2 2 nzm^f^nrzmn%2 2 1 aizit. 'Bm 
*^i^/£^-n■-;n 4 0 b*^l•EA^'9^A^T•l/^§o Sfc. ^ 
5^•:&{±^f£^}-^->'^ 1 4 0 a-hK 'i:^M^^±^^£3}-^-;^ 1 4 

30 0 bi:Xxy'>;U2 2 Hc^oTV^So 7-i'-V 
2 3 0 c*'?Xx>v';l<'2 2 1 icYa-DX^mt^t. P/A 
mtA.rzt^-fl 1 4 0 a{C7l'-V2 3 0 cti^mf^t^c 
^(Dt^. 7-r-V2 3 0 ctDiS$AMgV^/cA6, t±A.f£4< 
-;H 4 0 a^Xx>">;I/2 2 1 ^D%■rffi*^6?lt^■r 
1 4 0 at±. 'i:>l;^t±A.r£#-;l/ 1 4 0 b^'Ji<if Lo 
§o c:®iii:*^?)»*^§<t^Jc. ?il^2 3 Odtc^tJ/c 

7-r-lr2 3 0 c^a4?)iAty^2 3 0 f CD?i$«. fiA.f£ 
40 >t'-;!/ 1 4 0 tO^liaTT-^ c Li\ kmm 

ict^-)V7.^~i/2 3 on. #'-;U^'X^' 2 2 0©*^ 2 

2 2op»ipa?A^e.jfeitf£L. ^titcf*^T<£fflsn*A^ 

•Dfcti/o/£#-;H 4 0tiief4S9iJXf— v*3 i o®^ 

jcffuth^n, mm^n^o tLx. m^m^ 

7.7— i/ 3 1 0 4oJ;t;>t>-;l'VX^2 2 0«, 04 

(d) \.c^.t^^K-m^mcm.m-^^o 

[0 0 2 7] MPg|5 2 2 1 a(DilSfi. 

4 Tl^lllf ■l)(±A/f£^-K--'l' 1 4 OcODlf??© 1 {.•;'iU±*^-3 
2 {g^feii (^i^/£J}-^-;^*'i l (BA O iZ.^. 2 fili a 0 jA 
50 ftJ&V^^ff) T-S-So L*^U mnU2 2 1 aOiig^ 
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/c.tx-;H 4 0 a*^T»Bngi52 2 1 a\CXK)'ih^mifi^t 
<>S:oT7-r-\'2 3 0 cT«i¥iL-r6<^§o l5<Jx 
{i\ )Pf^tl 1 0 0 ±(D/^>y K 1 0 1 (OXttti^ 0 . 2 m 

O^^. ^i:^/c:^K-;^^D^tiB■rnfii:LT> 0. 1mm 

nmim^^^tifi:^^o u^x. mamz 2 1 a 

©Mi, ^i^r6t^-;^^Da^l<D 1 . ifg-l. 5fgg 
g7!)WU^CJ;{c:&§o 10 
[0 0 2 8] $fc, Xx>i';U2 2 1 tC*5lJ-§ffllPg|5 2 
2 1 a(i. FU;b=5:Hfi:J;?>il1i6^ltSM-j:'9inl 

P,gpgP2 2 1 atDli^iftCcfcDji^^tolTi^^iiiR-r 

^ c ,!;-eJ:b$$a^$ffiteXxyi/;i'2 2 1 c 
ifai^tr^K). ^©f5mgfiffi^dt-;l/vx^2 2 0^^ 

liA.f£4<-;b 1 4 GAMi^*&$nfc#-;i/X+->'2 3 0 

Xx^'>';l/2 2 1 ±^(l}'!f4{C?'aoT?,^lil/^7?A^P)fSV> 20 

4 0m^li:rp^-3TgA^0mL^*^5)X-r>->;b2 2 1 
(Dmn^Z 2 1 a{C|i:>:3t«LTfTt, jttmLgPMT 
S57-('-^2 3 0 c^y^>'-^'N^t^©X4^— 

m^(Dlth.r£^^-)l 1 4 0 a%ii$^-r(ii:tcfe;5o 
[0 0 2 9] **3, tX±IK^t/c:g5IJI@4T{i, 

•^nzium-^nrct^-fiT^^^-i^ 2 3 o*\ ^ifwux 

7—i/3 1 0 i:±fcfC 15-4 5g@g1fi4Lfc4-"-;l/v 30 
X^2 2 OOXxyv^/bZ 2 1 ±^lS^{i:fp^oTrSV^;^ 

/c.tx-;i' 1 4 0^|iif4^cfaoTlEA^LTJ^^-;Wx^ 2 

2 0{c^ig?nfcr»lPgl52 2 I a L-^-r< L/c: 
:^)\ S-)VX=^—>'2 3 0{i:lR^fi^n5^i^/'£JK— ;KD 

^*^'>^ < ^ o /c <9 L Tcm^. i^pw^i^f ^ 

;i/vx^2 3 o^^2^■rLtl>i^^^i2:^g^4%v^o m 
5<JXr->^3 1 0-^ii<-;l/vx^2 2 0ll^|lii4^-i*/c 
m-^. .t>-;l/X^-v^2 3 0tCiC?|fl^n?)tiA./c:4^->'l' 40 
(Dlit;!)"S'>*i/^fc46ti:, ^^^^:^i^/-£>t^-;H 4 0a*^Tjf1 
ngi52 2 1 a ^^:?t«^n/c{i^/c^t^-;^{i:?|ol•>b^e.* 

ij-ntf, 'B-rL*)7-r-\'2 3 o c^HfDiit^tgp**^ 
[0 0 3 0] i^sisstfcv^T, nmm^mm. 

3 2 0^, 06 (a) {C^-r<J:^fi:. ;UX+— >'2 
3 0 ^jIS ^?-d:/c«C^T*S5IJgB 5 2 2 ±tH$. C © 

ii-Ki^itgiS3 2 o{c<i;^)*i??|JI^;l4T^iH^^n/c{±^ 
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^mmmis^^i^yxs 2 2. is^xsmuyxs 2 

CCD*;<'532i 5>t# P) ti5 t±A/:rcjK-;l/^ 

m^itLrcmm^^mLx^r(Dmn^2 2 1 atc^« 

6 (b) ic^s-Tcfc^f;:. T-^mm&^-r 

^^sigsT-ti. ^mmm3 2 3ici:-oxmmift^^.i5 
iitf^myt^f^s^ 2 '.kfimcTiint^ctic^-ox. c 
cD*^v3 2 1 A^p)ttf5snai52 2 1 aic^m-^ntzit 
^/-c^t^-;l/ 1 4 ofcov^TB^-si/^u y^'^omWit lx 

Wimtt^^i^m-^icit. ts-)V7.^-i^2 3 orttcfi/u/c 

.K-;b^m*&L/ct*c^-eSig^ts-;UX+-v''2 3 0^^ 

ICti, ^®mi-?:-S®>t:-;l'X:^^->>:2 3 O^^ffS-ti: 
r7'i'-V2 3 0 c-^:/7->-^^5t»c©X+-v'le:<i:-Sfi 

mLxnoo 

[0 0 3 1] (i^Z-otv-;!/ 1 4 oo^mikmmi^li^^^ 
V^tf^^. ^^JX@4^^t)JiLTt^lStc;5:t)^l^tI 
^t(i.-}<-;l/VX^ 2 2 O^r'in^, tiA./cM^-;!/ 1 4 

gB5 2 2©^>'r-t>'Xf^||A'i*S6$n5o H 

[0 0 3 2] 'AiC. ®«Xg6{Ct3l^T. 

3 2 O^JlS^-tir, 0 7 (b) (c) (d) ic^^t^o 
IC. ^»gg5 2 2^^t■^iA^T^ ^T^^^^i^^tilcfc 

oT, 4-v-;i/vx^' 2 2 0 ^;3^^i■(^n/c^±^fc^-n■-;l/ 1 

4 OttimM^y F2 4 0tCj;oT®*^ni>c ^•'n 

7 K 2 4 0 ©Igjali, m7 (a) {cirffiT'^-TJ: otc. 

E{*2 4 1 ic^linW.2 4 2^ii«6jA^. 5 5)tc^?LM 
152 4 2©Ji'liatc{±vXi'B5ff7X2 4 3i]^imM^fXm 

Bitsnso Mtc, ^^nm 4 2ii.^^nmm'R2 4 

4^aiiU •7X^Sig?A:2 4 3{ivx<?PS[?^:2 4 5 

^SilL. ^nh^imz 4 2 i:-7X^#f^7\2 4 3 
Tl^-So ^?L®162 4 2«. ^i^*a^©vt:-;l/VX^ 



» »'■• J. 
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fcjp-;!/ 1 4 o^®^Lfc^t^i:{^^/c:^-K-;^ i 4 o© 
t/^ J; ^ til. ^i^fcd<-;^ i 4 o ©Egco i / 5 mmxi^ 
«^nfc^^o{i^/£^-n■-;^ 1 4 ooff^^?L®S2 4 

2 J; o TiJSf f 1" ?> /c i6. X ^ 2 2 0 M L T 

?)o ^otctb. mM^^'J V 2 A 0\Z, .K-;1/TX^2 2 

[0 0 3 3] "t«'^>y F2 4 Ofi. 13 7 fc^f J: ^ (c> 
'N-y Y^Wm2 5 OtcJ;oTllg^^9iJX-r->^3 1 0 
(D±y]Kf^W}L. 2 2 0^c«^3iA^yJ:9^c 

f^Tt^o :i<D|i,'i*. mj€1S2 4 Ot±^T(DMS^ 
^D^i^/c^-K— ;H 4 0O^{i:W[B]-r?>Ci:{c:fe§o 
T', ^RM'N-y H 2 4 0;g:|^TL/-cl^(DiSa'N-y F 2 4 0 
©5tiS®i:X7" 2 2 1 «D±ffii:©f^(DP^It«ti. 
^jin.U2 4 2/3^ 1 4 os.t/xryi/;i' 

2 2 1 Lolj-^v^cfc^t^s *^■:3{±^f£>•}?-;^ l 4 0 

ifmo^2 2 1 aA^P)^RI>'al^*v^<fca^ ^i^r£:!P■-;^ 

1 4 0 (Ditti©¥5^J-XTiglgti:^JPI-r § d tt)m^ L 

V\ ^CDft. ^?LKS^m7v2 4 4t3ir>-?X^SfM7v2 

4 5 7b^p.m^S^M*nTt3n. &^^i^/-c3l-^-;n 4 o® 
m. fcit/^K-^i/vx^ 2 2 o^^^^'N'y F 2 4 oim 
e^nso ^7LSiK2 4 2W®©msEti. i± 

ns. ({iA./c4<-;Mi<?> 0. 3mm(Di;l:ie6^-^t>5)/3^l^ 
m'^tB^B^±^/c(D^^^ - lkPa*>P)-10kPag 
It) lC^mcti)m^Li\ Sn-Ag-Bi 
P b 7 'J -t±/uf£<Dti^. ®ii3^Kl'fl'I^i^f£ J: D t>65H 

lci:D. ^lOiiJ^?.7D--efei.S?iJIg4. 

m5. is^zfmmrMetpmnstir. nmn oo± 
^n/c^l5(^o^i^f£d-^-;n 4ocogf^. d?--'i/vx^' 

2 2 0 i:tttPS«-N-y F 2 4 0 iciie L/'c^^ffi(D*>(D*'i 

[0 03 4] {iif^^-tirXfil 3 tfeV^T. 0 8 

(a) IC^I-cfcotC. ^jMHIjIS 0 5±tcfcV^Tite«giJ 

2 8{i:J:0a5jil?nT*fc^i^^tl 1 0 0±©/^y F 1 0 

1 (Dmt. mm • isffx^-iyH v^^6±E^'isxr- 

S/3 >^T-^ii!l^nTt/ciS«gH5 2 2cD^«-\>y F 

2 4 o^cii«^t^/c{i^fc^t^-;H 4 0(DPi:^. *B^^ 
W{cfiiH^t)-a:-r5(li:*^tTt)tiSo BP-^. >1<-;Uvx 

^ 2 2 0. *5<tm±A.r£3}-'-;b 1 4 o{±. mt^y F 2 
4 otcBsa^n. •^<y v^m^m.2 s oft<fcoT^®x 
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T\ nWR 1 0 0 i:tx-;l/-^X^ 2 2 0 t(D^timtLm. 

■fn^. {j5[g}*i6^B3 0 o{c<fcoTiiJ^-r§o cofji 

B}*i6^g3 0 0i:LTt±. (5iR«"ll8 (a) {C^-TW 
< . IJ^^mflcWt^-^t 5 7U XA 3 0 3 ^ b 3 
0 Hcig«(L/iCCD;?3^^3 0 2 i:. mCCDi})^^ 

3 0 2J5)^?>^#e)n5l^^^s^^MSbTtg^^w^4«■rn 

-So 

[0 0 3 5]'^tC, 08 (b) (c) i,C7skt-i^0K. iJ 

o>&}gicLTv^?.isi!ixx-i^'2 8 o^m\^u^icmm 

ftifflLrm^^ 1 0 0 tt^-^l-rx^ 2 2 0 i:Offl*fS^ 

feH^'n^&ffiiEL. -N>y F^»i^S2 5 o^mmc^T 

-^^^CH^-dX. «SS|6^tottA./'£d?-;H 4 00^*^ 
/^■y F 1 0 1 cDef(Oa±{i:EB$ti. ^^XgTtcXS 

/£>tx-;U 1 4 0(Dm(D^i-^nWa 1 0 0^D/^y F 1 0 1 
(OSP±tcie-lir§o BP-^x ■VX^Pm7X2 4 5<DKSSfM 

iifSf#L/c$$, ^?LSSPM?v2 4 4^Xm(l¥)Kr§o 
20 TSi:. 09 (a) ^C^^•r miA^?)0 9 (b) {C7n-rt«c 

ll^i:^±^/c>-n--'^ i 4 o©**'s>n-;uvx^ 2 2 oto 

rfflPa32 2 1 aJ:'3ifettaiLT. /^y F 1 0 1 cO±fi:^ 
T-rSc roc^^y F 1 0 1 cD±}c{ite«giJ 1 2 0-bm^ 
JtiTi/^Sfcib^ t±/uf£>-}?-;H 4 Otiliff^iJ 1 2 0£D 
F 1 0 i co±{<:$^-r§o ii<^>tt. 0 
9 (c) \Z^s-t^oK. •7X^PM?t2 4 5(DKSSfm 
^«JtL/c$S®»^-y F2 4 O^hnt^. imm\\ 

xr— >'3 1 otmi^nicmm • isfixx-->3 
30 x^'2 2 o\,t^m<D{im\r:mm-t^^t\Lr^^. ^*5. 

S5>J • ii*Xf— i^3 0 2 tc^-r j; 9 \:.W^m.\'f 
P)nTi/^§cD-?\ fit®6-t3-a:Xipl3*5j;lf^ilXfi7 

[0 0 3 6] 'M^. 1$$Xg8Kfel/^T. 010 (a) 

ic^.t^^lc. fi/ur£>K-;H 4 0 <Dlgt£ttiE%1^S-r 

§o 01 0 (a) icTn-txoic. mimtrnms 2 0' 

^jtiiSSS 2 8tc*3tt§W*?% 1 0 oo)±;^{c^«j^ 
i1'«<^SgB3 2 0' ti. i^«Xg7T-lg«5n/c 

^i^f£>t^-;n 4 o©w*i*3<fct>"-fn^i^SLs la^M 

40 a;'ft43i>T01 0 (b) iCTnt^oizWiii. ^ 

*.j;v^o fflu ii.M<^«^B3 2o' icmmm^. 

^i^r£7t-^-;H 4 O^^^y Ftc^^LTlSftfk-r^fc 
^i^r£^t:-;n 4 o<Djg«*^^l§^:e.{f> ^(o-^m 

(oammi oo^mmmm5 2 8ti:j;oT>n-^<Djfi 

^ST-jiiMb. PJK-y F^^5 0 4{c:J:oT7yp-^Sf* 
5 0 2|^<D;^-b-y htCiRJfi-ri.o ^LT. Typ-^*5 
0 2i3'^ij'ty h%9{0ffiLTjtraiiXg9{<:iil?>n2.o 
50 1 0 0^7>P-^5 0 2^:n-?-r 
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[0 0 3 7] mm^tiK ^^mm-^. ^^ts©^^^ 

nTlili(ii^1ili|3 4 O^ffll^Tlilijil© 1 GA^iil^T^n 

So 

[0 0 3 8] *iJ»rtoi^^. ^i^/-£#-;^ i 4 o<d 

0 ^HiMSlSi 5 2 8 {c cfc D 7 y D-^"«3fif:/J$ 

U Dxi?-y hm^iS 0 4(Cj:oT7yP-^"5 0 2|^<D 

LT. T>'D-^5 0 2/?)^?>Smp^J-t-y h^lXi^ffiLT 

isaSBS 2 2*3ckt/{itfii*togB3 0 omo^yi-i- 

yMmiJ^^m-^tl^. ^^3. ^r|.ti^ggB3 2 0' <D 
[0 0 3 9] iPiiXS9{Cj5l^T. ^-^jASnfc 

1 0 0 ^mm u 7 D— FiciM 0 jA*. i]um 20 
■r§ c i '9#tttts?•efe§^i^rc^t^->'^ 1 4 o>& 

LTifea^iJ 1 2 0(D7^<y^X<DlitTv^>y K 1 0 
1 IC^^L, 0 1 2tc^-r{iA./i:V^>':^l 6 omM^ 
n§o ^Ott. 7^-y^X^^OIt£OfcJ6?5tr^ftXg.l 

tcik. tim& \ 0 OTb^^J^tf-j^x/MD^-^fctiHi 2{c 

o{c^wn§c ±fteM<ii5g?i oTii. ll2^c5"^1-^ 
<. ffi^ixx-v3 >{CBsa?n/cffi{iaii3 4 o^ffl 
l^T^i^f£in■-7H 4 ocojfit^^iii^fcii^^o M<i 30 
:iii3 4 oii, 01 1 fc^-rr-i^s 4 1 . cnfcf^M 

rsM^lHtf y-t-y h 3 4 2 . 0 2 {c^^^■rMtf y-t >y h 
^tS^tDifJi^rtTdM^lxO/^y F3 4 3. iT^#-;H- 
U'<3 4 5fc<fct^"^^>t^-;^[HllR^^^3 4 6/!)^P)1ifi!t 

$n§o M0X@1 OT'li. ^tsxg8©its^m^ffl 

i\ ^53-^. ^fc(i^itlS{■rnLfc(0^i:/ufc^t^-;^l 40 
li:^R^if>-t-y h 3 4 2{Ccl:oTI^£-r?)o z.<0 
m^MiA.rct^-)\y 1 4 0 {i^m#-;HHltK h 3 
4 6lcJSA^nT[HliK?n§o S^e^-b-yh 
3 4 2 (Omtili. mtfcStlxD/^y F 3 4 3 ^ilH^Tf^ 40 

^mt^-ji' h b-Y 3 4 5 i^^i(D^i^/-£J^^-;^ 1 4 

O^K^tfy-t'y h3 4 2{CcfcOll'^M^-r5o CfDi: 

#oM?tfiiu±. ^cDitittx?ii8 -emiiacijn^^i^ai^n 

-;U 1 4 O^b'ilti^n/c/^y F 1 0 1 (OXT-feSo 

[0 0 4 0] m^xm 1 0©^, ^sx@ 1 1 ^mmt 
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it. iKonmsi ooiiM^xgi 2icmt£n^tn 
^xgi 2 It. m^m^i{mm[x$>^<Dx. 
^y^moif^mi 1 2 0 m.ixt?>^mm\t l < liw 

-^H 4 0{±^Tl^£$n§. S/c. 1 0 0(DU 

^i3^rjil-t\ tt«^iJitt^X@ 2 ^^^ijXS 4 ^ HtcSm 

[0 0 4 1 ] :'!Klc. *f!0g{c^§^^y7'ffMv7.xA«D 

J: ^ tcg^ijgtt 5 2 2 « 2 ia^§ fc46. il ©S^iJXS 
4. ItSXigS^ gS#Xig6(D3X@J&lffl-f03ii:iC 

mm^n^o -yj. 0 2tc^^/^y7"ffM->7.rAoii 
yu-^'\ hir'i,t-m(Dm\'ftLxmn^n^o 

85ffSil5 2 2 tc*5lt§nSii'N-y F 2 4 OOfii^S^iJiSE 

mi^-^^'xmi 4^m^^xmmt^o mi 4izit. 

m 1 0 0*"S'>xM£D^^fCfcnt§i!R»'N«y F 2 4 OCD-i^ 

x7^W(B]ffl^^^■ro ffif*2 4 1(D(5(?4'*{c:RB<D^?L 
M1S2 4 2/)We>nTt50. ^OJiHatC^lijtOVX^ 
e5»?^2 4 3*^iag^nTl^§o ^(Dtcibs B&g^>yF 
2 4 Oti. "^xM 1 0 0O>'^y F 1 0 1 <DSSSs Ep-^^l^ 
2 2 0tc4bntSXf-yv';b2 2 1 (Dr?lPgl52 

2 1 aAW^nrt, ±tjii-r^iiii:^)^-et^c m^. 

B&«Sa 5 2 2 0e5#^>y F 2 4 0 tC^?LM1S 2 4 2^ 

fflv\ .t^-;l/-7X^2 0 Oi:^^tc1^ffl-r§ci:lcj;0> 

ifh^o Sfc. ilcog^iff-^-y F 2 4 Oti. WMT^T—i/ 

2 8 o±^^7x^^l?<D^^^ft 1 0 o^icSLTia^-rs 

[0 0 4 2]a^. ^>y7'i|X«^iKA6§/ci6, ^-yyi^ 

F«gT©/-^>y F 1 0 1 (DESt^^t^g^n?)i: 

v;^^2 0 0. *3J:i;4<-;l/-7X^2 2 O^^M-T^© 

/^y Fffii{(D^Mfc^#:t<:*f)S1-§oi:*^-et 
§o !i^tCXr>v'^1^2 0 1 ^7.7-y^y)\/2 2 1 =S:HtD7> 
liffi{cx-y Hlc J; §j!raX{c: cfc o T 
A«<^>?XilDX^-f£ LT^jSgT 1 5 Tztb. F U -'WilPX^ 

«^-y F;b^iSffliT'fe-3fc^^.'^.^M^il-Tl^-§o $/c. * 
ftB^<D^i6fi®}BST'tt. •i7x/Nll<D^#(*gBT'fe§i^ 
^1^1 0 0±(D/^y Ft!(/)<iSf7]fig)gi:t!l^<<0T?>. 
/^yT"! 6 o^-SiLTXIiEm!}^ i 0 Q±.\,z^m^ 

^tti^aimtr^K). /^y-fB^<omM'&L^mmmc\Pi±. 



(11) 



19 



[0 0 4 3] ^mmicXK)/Vy-rt>'^Bm^^Ji^ 
?|J L/cW.vl'^gRff-^-y K 2 8 0 a ^©iEfiXx- 2 8 0 ± 

icmmLxm^^nii. f^mm^ \ o o atcfsn-^^-yy i 
8 0a ^mwimm^Ltc^mw^mic. mi&Lrciio ic lo 
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